Development of a coculture system to evaluate the bioactivity of plant extracts on pancreatic β-cells.
Natural plant extracts are candidates for the development of new functional foods. Most of them are usually complex mixtures of molecules of uncertain bioavailability that are often partially metabolized before they finally reach the target cells IN VIVO. IN VITRO studies of the bioactivity of these extracts suggest that their direct application to some cell cultures might be a long way from becoming a reality. To overcome this limitation, we seeded Caco-2 cells onto culture inserts and after 21 days, cocultured these with INS-1E on the base of the well. After 24 hours of coculture, TEER (transepithelium electrical resistance) measurements indicated no changes in the permeability of the Caco-2 barrier. We also found no changes in either the ability of Caco-2 cells to metabolize the flavan-3-ol component of a grape-seed procyanidin-rich extract, or in the flavanols' ability to pass through the barrier. However, the expression of the Caco-2 SGLT-1 gene increased due to the coculture. GSIS (glucose stimulated insulin secretion) was maintained in the INS-1E cells with higher levels of insulin secretion despite the fact that the insulin gene expression was unmodified by the cocultivation. Furthermore, we found that in some of the assays requiring several medium changes there was a tendency to lose β-cells. Neutral red assay showed that seeded cells should only be cocultured for a short time to obtain a higher consistency. In conclusion, four hours coculture with Caco-2 cells and INS-1E is a suitable method for checking the bioactivity of natural plant extracts of unknown bioavailability on β-cells.